and syt1 (red). Arrowheads indicate colocalized puncta (yellow) of SV2a and syt along the neuronal processes. Scale bar = 10 µm.
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Figure S4. SV2a is not modified by Fucα(1-2)Gal glycans . SV2a was immunoprecipitated from the rat brain cortex, and the immunoprecipitated protein was analyzed by A) Western blotting using an anti-Sv2a antibody or B) lectin blotting using biotinylated-UEAI followed by streptavidin conjugated to horseradish peroxidase to detect Fucα(1-2)Gal glycans. Inp, lysate input into IP; 1 and 2 indicate duplicate samples. Table   Table S1 . Fucα(1-2)Gal Glycan-Binding Proteins Identified from Rat Synaptosomal and Membrane Fractions a a Proteins from Sprague Dawley rats were captured using glycopolymer 10 b The number of full tryptic unique peptides and their coverage were identified from a reversed database searching strategy. See Materials and Methods for procedures and analysis criteria. 
Cellular Adhesion
3-Azidopropyl-3,4,6-tri-O-acetyl-2-O-(methyl 2,3,4-tri-O-acetyl-α-L-fucopyranosyl)-Dgalactopyranoside (7).
The following modified procedure was adapted from Kanie et al. 
3-N-Acryloyl-aminopropyl-3,4,6-tri-O-acetyl-2-O-(methyl 2,3,4-tri-O-acetyl-α-L-fucopyranosyl)-D-galactopyranoside (8).
A suspension of 7 (200 mg, 0.31 mmol) and Pd/C (20% by wt) in dry EtOAc (3.1 mL) was charged with H 2 gas for 3.5 h in the presence of a catalytic amount of triethylamine. The reaction mixture was diluted with EtOAc and filtered through celite.
The filtrate was concentrated in vacuo, and the crude material was dissolved in dioxane (3.0 mL) before the addition of aq. NaHCO 3 (33 mg in 2.9 mL H 2 O, 0.39 mmol). The reaction mixture was cooled to 0 o C, stirred for 15 min, and acryolyl chloride (37 µL, 0.45 mmol) was added S11 
3-N-Acryloyl-aminopropyl-2-O-(α-L-fucopyranosyl)-D-galactopyranoside (1).
To a solution of 8 (120 mg, 0.17 mmol) in MeOH (1.1 mL) was added 0.5 M NaOMe (100 µL, 0.052 mmol). The reaction mixture was stirred at rt for 1 h, then neutralized to pH ~7 by the addition of Dowex 50W-X4-200 (H + ), and the resin was filtered off. The number of glycosyl units incorporated into the polymer (Table1, x) was calculated by comparing the integrals of the methyl peaks of fucose (1.24 ppm, 3H) and those of the phenyl group of the biotin handle (7.18 ppm, 4H). The number of nitrophenylazide crosslinker units (Table1, y) was calculated by comparing the integrals of the phenyl proton peaks (8.27 ppm, S14 units (Table1, z) was calculated by comparing the integrals of the methylene proton (3.63 ppm, 2H) and those of the phenyl group of the biotin handle.
FucGal polymer (9). Polymer 9 was prepared using the above procedure without nitrophenylazide monomer 3 to yield an orange fluffy powder (42% 
Control crosslinker polymer (11).
Polymer 11 was prepared using the above procedure, but substituting 1 with 2, to yield a white fluffy powder (21% yield). M n (SEC) = 23000. PDI (SEC) = Institute of Animal Care and Use Committee (IACUC) procedures. Adult mice (3-4 months of age) and postnatal day 3 (P3) pups were anesthetized with CO 2 and dissected to remove the cortex and hippocampus. Synaptosomes (P2') were prepared from P3 rat pups by using a sucrose density gradient as previously described 7 and dissolved in lectin binding buffer (100 mM Tris pH 7.5, 150 mM NaCl, 1 mM CaCl 2 , 1 mM MgCl 2 , 0.5% NP-40, and 0.2% sodium deoxycholate supplemented with EDTA-free Complete protease inhibitors (Roche)). To prepare cortical membrane fractions, cortices from P3 rat pups were extracted and fractionated using the Qproteome Cell Compartment Kit (Qiagen) to give a final protein concentration of 5 mg/mL. Silver Staining, In-Gel Digestion, and LC-MS Analysis. All silver staining reagents were prepared fresh before they were used. The staining and destaining, in-gel tryptic digests, and peptide extractions were performed as described previously. 8 NanoLC-MS of in-gel tryptic digests was performed on a Thermo Fisher LTQ XL linear ion trap mass spectrometer using a modified vented column setup and data-dependent scanning. 9 Samples were loaded onto a 360 µm x 100 µm precolumn (2 cm, 5 µm Monitor C18) and desalted before the precolumn was they could be established at ≥95.0% probability, as specified by the Peptide Prophet algorithm. 10 Protein identifications were accepted if they could be established at ≥99.0% probability (as specified by the Protein Prophet algorithm) 11 and were based on at least three unique peptide identifications. To be listed in Table 1 , proteins had to be identified as specified both in at least two of the three synaptosome and/or membrane fractions from the polymer 10 samples, as well as on the basis of six unique peptides identified from among the various fractions. By contrast, proteins were eliminated as non-specific if even a single peptide was also identified in any of the polymer 11 samples. Using these highly stringent filtering criteria, 44 candidate GBPs were identified from six independent runs (three synaptosome and membrane fractions).
UEAI Lectin Enrichment and Photocrosslinking
Protein Expression and Purification. DCLK1 (DCAMKL1) was expressed and purified from E.
coli BL21(DE3) cells harboring the recombinant plasmid vector pET28a-DCLK1-His as previously described.
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plasmid vector SV2a-FLAG-pIRES2 as previously described. 13 GαO protein was kindly provided by Dr. Tohru Kozasa (University of Illinois, Chicago). PKCε protein was purchased from
ProspecBio. MicroImaging, Inc.). All images were acquired blind to the experimental conditions. To minimize possible sources of bias, 7-10 neurons were randomly selected from 3 representative fields in each cover slip. Each genotype was analyzed from at least three independent experiment using three different mice (n=70-80 images).
Binding Validation of Lectin Candidates to
Images were analyzed blind to the experimental condition using NIH ImageJ software (http://rsbweb.nih.gov/ij/) using the JACoP Colocalization plugin, and colocalized puncta analysis was performed as previously described 17 using the Colocalization Highlighter plugin. To determine the degree of colocalization between two proteins, each channel was set with the same threshold value, and the distinct puncta in each channel were overlaid to generate a colocalized region. Colocalized puncta (i.e. yellow pixel clusters) were defined as continuous pixel clusters between 0.5 -11 µm in size and having an intensity at least 2-fold greater than each individual (red or green) channel in the adjacent dendrite. The number of colocalized puncta per unit area (puncta density) were manually counted and then normalized with respect to the WT sample. Statistical analyses were performed using the Student's unpaired t-test, and the data were reported as the mean ± SEM.
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Surface Biotinylation and SV2a Immunoprecipitation. Cortical neuronal cultures (C56BL/7, 
